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INTRODUCTION. 


Reference  1  presents  drag,  surface  pressure 
distribution,  and  surface  Mach  number  distribution  for  a 
family  of  spherically  blunted  ogive  forebodies  for  a  range 
of  fineness  ratios  and  bluntnesses  (including  the  sharp 
pointed  bodies).  Reference  1  also  describes  the  analytical 
methods  used  to  calculate  the  data.  This  report  presents 
further  data  from  the  same  analytical  data  base. 
Specifically,  local  normal  force,  total  normal  force 
coefficient,  total  pitching  moment  coefficient,  and  center 
of  pressure  are  given  for  the  supersonic  (  =  2  to  4.5) 

angle  of  attack  (  a =  2°)  cases. 

Table  1  lists  the  configuration  parameters  for  the 
forebodies  included  herein.  (Reference  1  contained  an 
additional  body  not  included  here.)  Bluntness  ratio  is 
defined  as  the  ratio  of  the  radius  of  the  nose  sphere  to 
the  radius  of  the  forebody  base;  fineness  ratio  as  the 
ratio  of  the  (truncated)  length  of  the  forebody  to  its 
d iameter . 

This  report  is  limited  to  those  supersonic  cases  for 
which  the  MICOM  Three  Dimensional  Method  of  Characteristics 
Program  can  be  applied  providing  accurate  angle  of  attack 
data.  Note  that  under  these  conditions  there  is  no 
influence  on  the  forebody  flow  from  the  afterbody. 

2.  DISCUSSION. 


Local  normal  force  coefficient,  dCfj/d(x/D),  is 
presented  in  Figures  1  through  _19.  The  hemispherical 
forebody  (#13)  is  shown  in  Figure  19  for  all  free  stream 
Mach  numbers  on  a  sliding  origin  graph  for  compactness. 


Figures  20  through  3J:  depict  integrated  values  of 
normal  force,  moment  coefficient,  and  center  of  pressure 
as  they  vary  with  free  stream  Mach  number  for  body  shapes 
1  through  13.  The  values  of  center  of  pressure  are  CM/CN . 


The  radial  displacement  of  the  center  of  pressure  has  been 
calculated  but  is  sufficiently  small  at  two  degrees  angle 
of  attack  that  inclusion  in  this  report  is  not  worthwhile. 
Figures  35  through  37  show  similar  data  for  the  pointed 
forebodies .  The  values  calculated  using  non-linear  slender 
body  potential  theory  for  =  1  also  are  indicated  on 
these  plots.  This  program  is  discussed  in  the  original 


volume  (Reference  1)  and  Reference  4  . 
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Figure  6.  Local  normal  force  coefficient  versus  axial  direction 
(BS  =  3,  6,  9,  12,  16;  M  =  4.5;  L/D  =2)  at  a  =  2. 
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Figure  8.  Local  normal  force  coefficient  versus  axial  direction 
(BS  =  2,  5,  8,  11,  15;  M  =  2.5;  L/D  =  3)  at  a  =  2 . 
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inq  moment  coefficient  versus  free  stream 


VS  FREE  5TRERH  MRCH  *  RT  a 


Center  of  pressure  versus  free  stream 
Mach  number  (BS  =  13)  at  a  =  2. 


Mach  number  (BS 


REFERENCES 


1.  Guy,  Ronnie  M.,  Theoretical  Analysis  of  the  Flow  Field 
Over  a  Family  of  Ogive  Bodies,  Science  Applications, 
Inc.,  Huntsville,  Alabama,  August  1977,  Technical 
Report  TD-CR-77-5. 

2.  Weilerstein,  Gertrude,  The  Addition  of  Secondary  Shock 
Capability  and  Modifications  to  the  GASL 
Three-Dimensional  Characteristics  Program,  Part  II: 
User's  and  Programmer's  Manual,  General  Applied 
Science  Lab.,  Inc. ,  August  1967 ,  Technical  Report 

No.  653. 

3.  Jones,  D.  J.,  Numerical  Solutions  of  the  Flow  Field 
for  Conical  Bodies  in  a  Supersonic  Stream,  National 
Research  Council  of  Canada,  July  1968,  Aeronautical 
Report  LR-507 ,  NRC  No.  10361. 

4.  Wu,  J.  M.,  Moulden,  T.  H.,  and  Uchiyama,  N. , 

Aerodynamic  Performance  of  Missile  Configurations  at 
Transonic  Speeds  Including  the  Effects  of  a  Jet  Plume, 
US  Army  Missile  Command,  Redstone  Arsenal,  Alabama, 
March  1976,  Report  No.  TR-RD-76-23. 


47 


. 


SYMBOLS 
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CM 
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C.P. 


D 

L 

L/D 


M  or  Moo 


X/D 

*N 


Alpha-Angle  of  attack 
Body  shape  (see  Table  I) 

Pitching  moment  coefficient  about  the  nose 

Normal  force  coefficient 

Center  of  pressure  -  non  dimens ionalized 
with  respect  to  D 

Diameter  of  forebody  at  the  base 

Forebody  length 

Fineness  ratio 

Free  stream  Mach  number 

Axial  direction  (non-dimensional) 

Nose  radius/D  (non-dimensional) 
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